Abstract: Symptoms of anthropogenic changes in the flora include processes of extinction in some species and spread in others. These tendencies have increased in magnitude in recent centuries, adversely affecting natural biodiversity on a regional, national and continental scale. The main idea behind the project presented here was to investigate the diversity of the alien vascular flora at the regional scale and to update the list of invasive alien species for the Silesian Upland. The aim of this study is also to provide a synthesis of the knowledge accumulated to date on the conditions for their occurrence, their distribution patterns and the possible threat they might pose. The distribution of particular species at the regional scale was investigated by mapping the species on a 2 km x 2 km grid. The study showed that the list of alien plant species for the Silesian Upland encompasses 338 species, including 125 archaeophytes, 195 kenophytes (=neophytes) and 18 species of an uncertain status in the Polish flora. A threat evaluation was performed for particular species on the basis of the number of localities, the diversity of preferred habitats recorded, and their current (over the last decade) tendency to colonise new localities. As a result, a final list of 101 invasive species has been selected. Among the alien plant species considered to be invasive in the area of the Silesian Upland, 20 species are identified as Çweedsí (13 archaeophytes and 7 kenophytes), another 25 (exclusively kenophytes), penetrating into natural habitats, are defined as Çtransformersí.
Introduction
Globalization increases trade, travel and transport and leads to an unprecedented homogenization of the worldís biota by the introduction and subsequent establishment of organisms beyond their natural ranges. Some of these alien species become invasive and pose threats to the environment and human economy and health (e.g. Elton 1958; Kornaú 1990; Vil ‡ et al. 2000; Pimental 2002; European Commission 2004; Hulme et al. 2009 ). These trends have increased in magnitude in recent centuries and they adversely affect natural biodiversity on a regional, national and continental scale (Cronk & Fuller 2001; Kornaú & Medwecka-Kornaú 2002; FaliÒski 2004; Tokarska-Guzik & Dajdok 2004; Tokarska-Guzik 2005a and literature cited therein). All signatories to the Convention on Biological Diversity (CBD), including Poland, have agreed to prevent the introduction of, and to control or eradicate, those alien species which threaten ecosystems, habitats or species (Alien Invasive Species ñ IAS).
For these reasons, it is an important task to compile a dataset on the current status and distribution pattern of alien species at different scales, in order to provide a background for the assessment of their impact and management.
Based on the abundant Polish literature on the subject it may be stated that the main directions of research on species of alien origin have focused on recording the appearance of new species and on the collection of information on their localities. Much attention has been devoted to classifying plants which accompany humans (the so-called synanthropic plants, made up of native apophytes and those of alien origin: archaeophytes and kenophytes = neophytes) and to preparing lists of alien species occurring in Poland (Tokarska-Guzik 2005a and CHOROLOGY literature cited therein). An overview concerning the origin, history and establishment of a group of alien plant species ñ kenophytes ñ in Poland was published in 2005 by one of the co-authors of the present study, and a little earlier ñ in 2001 ñ the Distribution Atlas of Vascular Plants in Poland (Zajπc & Zajπc 2001) was published, which includes distribution maps for 338 naturalized alien plant species. From these sources and some others (Zajπc 1979 (Zajπc , 1983 (Zajπc , 1987a (Zajπc , 1987b (Zajπc , 1988 Zajπc et al. 1998; Mirek et al. 2002) it appears that up to 29% of the Polish flora consists of alien species. Amongst the alien species, the most numerous group consists of casual (=ephemeral) species which are not well-established in the flora, with the addition of those species which have been known occasionally to escape from cultivation. The more convincingly naturalized aliens include 160 archaeophytes and 300 kenophytes (neophytes) (Tokarska-Guzik 2005a) . Recently the number of alien species recorded for Poland has increased in all these groups.
At a regional scale, many scientific institutions and non-governmental organizations gather information on alien invasive species. For example in our own Department, among other scientific interests, the most important include research fields focused on monitoring changes in the flora and recording the distribution of plant species, including aliens. However, there still appears to be insufficient research to adequately characterise the impact of alien species on indigenous biological diversity or, in many cases, to combat alien species efficiently.
The task of describing the current state of the invasion process in the Silesian Upland was first undertaken by the authors of the present study in a paper, in which the main goals were to compile a list of invasive plants in the flora of the Silesian Upland and to determine the degree of threat posed by these species to the native plant cover in this region of the country (TokarskaGuzik et al. 2008) . The aforementioned research focused exclusively on kenophyes (neophytes) recognised as invasive species at a regional scale. The aim of the present study is to provide an up-to-date list of naturalized alien vascular plant species for the Silesian Upland, explain patterns in their distribution at the regional scale, discuss impacts, and give general recommendations for the management of invasive alien species.
Materials and methods

Study area
The Silesian Upland area, located in the southern part of Poland, forms a part of the Central Poland Upland Belt and occupies an area of more than 4000 km 2 . The area was described in details by Tokarska-Guzik et al. (2008) . It is characterized by a diverse geological structure and consequently high diversity of soil types. The Silesian Upland, which encompasses the Katowice conurbation, continues to be the most industrial and urbanized region of Poland. Numerous communication links provide one of many different types of pathways for the introduction and spread of new alien plants. At the same time, other human activities such as river and stream canalization, the expansion of built-up areas and many others facilitate both the establishment of new alien plant species and their future spread.
Field studies and data analysis
For the purpose of the present study it was necessary to create an original and up-to-date catalogue of alien plants occurring in the Silesian Upland with a special focus on species classified as invasive. This was developed on the basis of previously published lists (Zajπc et al. 1998; Mirek et al. 2002; Tokarska-Guzik 2005a , 2005b , sub-regional studies (Urbisz An. 1996; Nowak 1999; Tokarska-Guzik 1999 , 2003a TokarskaGuzik & Nowak 2001; Urbisz Al. 2001; WÍgrzynek 2003a WÍgrzynek , 2003b WÍgrzynek , 2003c WÍgrzynek , 2005 WÍgrzynek , 2006 Urbisz Al. & Urbisz An. 2005; Urbisz An. & Urbisz Al. 2005 Tokarska-Guzik et al. 2007 , 2009 ) and original distribution data.
Botanical recording had already been carried out at a regional scale in the Silesian Upland and surrounding areas during the growing seasons for the last 15 years. The data were stored in the regional database ATPOL Silesia, which is fully compatible with the database of the Atlas of distribution of vascular plants in Poland (ATPOL) . In ATPOL, the basic cartogram unit is a square of 10 x 10 km; these are combined in Çlargeí 100 x 100 km squares (Zajπc 1978) . The area of the Silesian Upland is limited to two ATPOL large squares designated as CF and DF. Each ATPOL square of 10 x 10 km is subdivided into 25 smaller squares of 2 x 2 km, which are the basic units in ATPOL Silesia cartograms. The total number of these smaller squares in the Silesian Upland is 1040.
Input sources for the database include original data, published papers and unpublished manuscripts as well as herbarium data. Data accumulated for the Silesian Upland were supplemented by data gathered in the database devoted to alien newcomers (kenophytes or neophytes), the Distribution Atlas of Vascular Plants in Poland ñ Kenophytes ñ ATPOL-KENO (TokarskaGuzik 2001 (TokarskaGuzik , 2005a .
The listing of alien and invasive species for the Silesian Upland was compiled on the basis of field studies conducted by the authors of this paper and available literature. It includes species belonging to the so-called archaeophytes, the older-arrival synanthropic species and kenophytes=neophytes, the recent-arrival synanthropic species (Kornaú 1968; Zajπc 1979 Zajπc , 1987a Zajπc , 1987b Zajπc , 1988 Zajπc et al. 1998; Tokarska-Guzik 2005a , Zajπc et al. 2009 ) as well as a group of species with an uncertain status in the Polish flora, likely to be anthropophytes (Appendix 1). The list of naturalized aliens for the Silesian Upland does not include those archaeophytes which have not been observed since 1945. Species considered not to be permanently established and species with an uncertain status were not included in the analysis.
Based on the number of ATPOL Çsmallí squares, it was possible to establish categories of frequency in relation to the overall number of squares for the Silesian Upland (n = 1040), i.e. categories 1 to 6 represent species recorded in the following numbers of squares (Table 1) .
Threat evaluation was performed on the basis of the number of localities and the diversity of preferred habitats recorded for a particular species, as well as any tendency that the species has shown recently (in the last decade) to colonise new localities.
In the present study the terminology used in the Polish literature was adapted to that recommended by Richardson et al. (2000) and Pyöek et al. (2004) (compare Fig. 1 , Table 2 ). Alien species are defined as species that are not indigenous to the territory of Poland, Biodiv. Res. Conserv. 19: 33-54, 2010 Richardson et al. (2000) , adopted in this study, with that used in Poland Explanations: source Kornaú (1968) , Kornaú & Medwecka-Kornaú (2002) , Tokarska-Guzik (2001 , 2005a , Richardson et al. (2000) , Pyöek et al. (2004) ; 1 ñ the Authors of the cited definition suggest that ìinvasiveî should be used with reference to the Çbiogeographic/demographicí status of a species without any connotation of impact. Richardson et al. (2000) also include in their recommended terminology the well-established term for harmful plants, i.e. ìweedsî ñ plants (not necessarily alien) that grow in sites where they are not wanted and which usually have detectable economic and environmental effects Pyöek et al. (2004) . Groups of plants referred to in this paper are indicated in bold Explanations: see Table 2 regardless of their origin (they can be native to another European country or another continent). The understanding of invasive alien species follows the Polish scientific literature in this field, in which most authors consider invasion to be Ña spectacular form of massive expansion of a recently arrived alien species which appears suddenly and so abundantly that it can cause significant ecological disturbances and severe economic lossesî (e.g. Kornaú & Medwecka-Kornaú 2002) . It also takes into account the recent European strategy on invasive alien plants, which uses the definitions agreed on by the Conference of the Parties to the Convention on Biological Diversity for the purposes of the CBD Guiding Principles and understands invasive alien species as an alien species whose introduction and/or spread threaten biological diversity (Genovesi & Shine 2004 ). For practical purposes (which have to be taken into account when creating national, regional and local lists of invasive species), apart from scientific categories, Ñextrascientificî criteria of plant appraisal are often used, such as Çspecies that lead to specific economic lossesí, Çspecies harmful to human and/or animal healthí, etc. (Tokarska-Guzik 2005a , 2005b .
The following two categories were distinguished within naturalized aliens, i.e. non-invasive and invasive. Invasive species were then classified as not harmful, weeds and transformers ( Fig. 1, Table 2 ). For some species, adopting a concept introduced by Pyöek et al. (2002) , the Çpost-invasiveí status was distinguished. Species that recently (over the last decade) have shown a clear tendency to colonize new localities are also indicated.
In the present paper both groups of naturalized alien species, i.e. archaeophytes and kenophytes (neophytes), are grouped together and their cumulative species map is presented. Also distribution maps are shown for selected species represented both the above-mentioned groups.
Scientific plant names were used after Mirek et al. (2002) and names of plant communities were given according to Matuszkiewicz (2001) .
Results
Geographical and ecological characteristics of naturalized alien flora in the Silesian Upland
The list of alien plant species for the Silesian Upland encompasses 320 species (Appendix 1; Table 3 ). The archaeophyte list includes 125 species, the kenophyte list comprises 195 species, while 18 are classified as species of an uncertain status in the Polish flora.
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Explanations:
* ñ including 420 ephemeral species and ca. 900 most often escaping from cultivation, ** ñ including 45 ephemeral species and 171 species more frequently escaped from cultivation, *** ñ excluding species considered as extinct in the Silesian Upland, **** ñ including 12 ephemeral species and 128 species more frequently escaped from cultivation; number of species for Poland according to Mirek et al. (2002) and own sources; number of species for the KrakÛw-CzÍstochowa Upland after Urbisz (2008) group (47 families) comparing with the archaeophytes (26). It also appears that some families are more specifically associated with one of the two groups of aliens, namely Poaceae, Scrophulariaceae, Lamiaceae, Malvaceae, Euphorbiaceae and Fumariaceae for archaeophytes, but Asteraceae, Rosaceae, Onagraceae, Polygonaceae, Amaranthaceae and Salicaceae for kenophytes (Fig. 2) .
The alien flora established in the Silesian Upland is characterised by the preponderance of annuals (therophytes ñ 155 species), long-lived perennial herbs (incl. Biodiv. Res. Conserv. 19: 33-54, 2010 herbaceous chamaephytes, hemicryptophytes, geophytes, hydrophytes with 91 species) and woody plants (incl. phanerophytes and chamaephytes ñ 41 species) (Fig. 3) . Archaeophytes are represented mainly by annuals, while kenophytes ñ by annuals, long-lived perennial herbs and woody plants.
The naturalized alien species occurring in the Silesian Upland originate from five continents. A majority of species has their primary ranges in Europe and Asia (82) or come from different regions of Europe (80 species) (Fig. 4 ). An identifiable major group among Explanations: type of habitat, R ñ ruderal (human-made), S ñ segetal (arable land), aS ñ abandoned arable fields, G ñ grasslands, M ñ meadows, W ñ water and waterside, Sc ñ scrub, F ñ forests, cF ñ forests clearings a majority of naturalized alien species cannot be associated with any particular plant community (146 species). A significant number of archaeophytes, the group of aliens established in the Polish flora for a long time, are classified as associated with plant communities from the class Stellarietea mediae (87), being segetal weeds, and with plant communities from the class Artemisietea vulgaris (15) as ruderal plants. The synecological affiliations of kenophytes are more diverse. Some representatives of this group are associated not only with ruderal or segetal plant communities, but also with natural ones (Fig. 5) .
Almost two thirds of aliens recorded in the Silesian Upland limit their occurrence to anthropogenic habitats: ruderal (118), segetal (35) or both (57). This is particularly true for archaeophytes, which representatives are characterized by rather narrow ecological tolerances. Among kenophytes one can find examples of species capable of concurrent colonization of semi-natural and natural habitats (Fig. 6) . The group of species with wider ecological amplitudes includes mainly kenophytes such as Acer negundo, Helianthus tuberosus, Heracleum mantegazzianum, Padus serotina (recorded in 5 different habitat types) and species from the Solidago genus: S. canadensis and S. gigantea (7 types) (compare Appendix 1). Least numerous are the species which established themselves in natural and semi-natural communities, by-passing the stage of colonizing anthropogenic ones (e.g.
Acorus calamus, Beckmannia eruciformis and Elodea canadensis).
The species recorded in less than 10% of the total number of 2-km ATPOL squares (category of frequency: 1 and 2) are the most numerous (185 species), whereas the species recorded in more than 60% up to 100% of squares (i.e. on a large scale, or the whole of the Silesian Upland; category of frequency: 5 and 6) are least numerous (43 species) (Fig. 7) .
Seven species among the older arrivals are common (occurring in 60-80% of 2 x 2 km squares) and six species are found among the newcomers. The distribution data for twenty six kenophytes needs to be verified and for about forty species distribution maps still need to be produced. For example for Reynoutria (Fallopia) ◊bohemica distribution maps still have not been developed, either at national or regional scale. Maps for the parental species from Reynoutria genus still need to be updated.
The most abundant alien species among archaeophytes are: Capsella bursa-pastoris (828 localities), Matricaria maritima subsp. inodora (723), Viola arvensis (681), Fallopia convolvulus (675), Sisymbrium officinale (661), Apera spica-venti (638) and Centaurea cyanus (628), while among kenophytes the most abundant are Conyza canadensis (796), Chamomilla suaveolens (780), Galinsoga parviflora (721), Robinia pseudoacacia (693), Solidago canadensis (636), and Galinsoga ciliata (630) (Appendix 1).
The first, tentative list of invasive alien plants (kenophytes=neophytes) for Poland was proposed by Tokarska-Guzik (2005a , 2005b and at the regional scale a further such list, devoted exclusively to neophytes, was published by Tokarska-Guzik et al. (2008) . Eventually, for the purpose of the present study, a final list of 101 invasive species was selected (Appendix 1). Among alien plant species considered as invasive in the area of the Silesian Upland, 20 species are classified as Çweedsí (13 archaeophytes and 7 kenophytes), while another 25 (exclusively kenophytes) penetrating into natural habitats are classified as Biodiv. Res. Conserv. 19: 33-54, 2010 
Fig. 7. Frequency distribution of naturalized alien flora in the Silesian Upland
Explanations: categories of frequency, 1 ñ rare, 2 ñ occasional, 3 ñ occasional, locally frequent, 4 ñ frequent, locally abundant, 5 ñ abundant, 6 ñ common; for more explanation see chapter 2 Çtransformersí (Fig. 8 ). Three species were labeled as Çpost-invasiveí, namely Agrostemma githago, Acorus calamus and Elodea canadensis, and nineteen as having expanded their ranges at a regional scale during the last decade (Appendix 1).
Alien species naturalized and spreading in the Silesian Upland (examples)
In order to show the current state of advancement of the regional atlas, distribution maps are presented here for selected species of alien origin. All naturalized alien species confirmed at a regional scale are scattered throughout the whole study area with visible concentration in some parts used for agricultural purposes and in the large urban centres (Fig. 9) .
Here seven species were selected to illustrate the current distribution and the probable course of expansion within the territory of the Silesian Upland. Agrostemma githago and Setaria pumila are examples of species scattered throughout the whole region with concentraAlien vascular plants in the Silesian Upland of Poland: distribution patterns... Barbara Tokarska-Guzik et al. (Fig. 10) , while for S. pumila it is in the south-western part of the study area (Fig. 11 ). Both Biodiv. Res. Conserv. 19: 33-54, 2010 Fig. 10. Current distribution of Agrostemma githago in the Silesian Upland species were assigned the Çweedí status, but A. githago is connected exclusively with arable fields and has recently been considered as Çpost-invasiveí, while S. pumila is colonizing both segetal and ruderal habitats larged its range westwards to include the territory of the whole country (Tokarska-Guzik 2005a). However, it is still an occasional species in the Silesian Upland (9% of squares occupied), with the same tendency also seen at a regional scale (Fig. 14) . Impatiens glandulifera and I. parviflora are among the 25 invasive kenophytes in the regional flora considered as ëtransformersí and posing a threat to native species. Impatiens parviflora is among the most abundant kenophytes in the Silesian Upland, colonizing both anthropogenic and natural habi- (Fig. 15) . Impatiens glandulifera grows more often in ruderal habitats and also occurs along rivers and forest edges. It is not as abundant as the previous species, but shows a tendency to expand its range at a regional scale (Fig. 16 ).
Discussion
If we look at the participation of alien plant species in the flora of Europe and selected regions of the continent, we find that in Europe the number of naturalized aliens is three times higher than that recorded for Poland. A significant fact is that the number of naturalized aliens for Europe has doubled during the last 10 years (Weber 1997). Comparing particular regions of Europe it can be seen that the number of naturalized aliens in Poland is similar to that number in the Czech Republic and also, less evidently, to that in the Ukraine (Lambdon et al. 2008) . Trying to compare the particular lists in detail one can also find that there are considerable differences between the regions in the complements of alien species. Nevertheless, these figures suggest that the constant monitoring of appearing new species is to be recommended. In Poland, as in other European countries, information on alien species is gathered at different scales. One such a source of information is the database of ÑAlien species in Polandî established by the Institute of Nature Protection, Polish Academy of Sciences in Cracow (www.iop.krakow.pl/ias).
To assess whether the impact of alien plants on the indigenous flora is of significant importance it is necessary to gather detailed information at regional or even local scales. The Silesian Upland, because of encroaching urban development and the growth of industry and transport, is exceedingly vulnerable to the infiltration of alien species, which may subsequently migrate from transformed habitats and enter natural communities, often out-competing native species (Tokarska-Guzik 2005a; Urbisz Al. & Urbisz An. 2005; Tokarska-Guzik et al. 2008; Urbisz An. & Urbisz Al. 2008) . Therefore it might have been expected to find that the proportion of naturalized aliens for the Silesian Upland is closer to the figures determined for the whole country (Table 3) whereas summing up the flora of the Silesian Upland, established alien species amount to 17% of the regional flora and they constitute ca. 70% of all naturalized aliens in Poland. A comparison of the floras of the Silesian Upland and the adjacent KrakÛw-CzÍstochowa Upland shows similar proportions (Table 3 ). The only slight difference is in the number of kenophytes, which is higher for the Silesian Upland (196) when compared with the bordering, but more natural KrakÛw-CzÍstochowa Upland (162 species) (Urbisz An. 2008).
Due to our growing knowledge on alien plant species in Poland, the lists for particular groups of alien plant species can be modified (Zajπc et al. 2009 ). For example, Hyssopus officinalis and Marrubium vulgare, previously classified as newer arrivals (kenophytes) (Zajπc et al. 1998; Tokarska-Guzik 2005a) , on the ground et al. 2009 ). In the present study these species were included in the list of archaeophytes. As a result of recent field recording, two new species were added to the kenophyte list, namely Eragrostis albensis, appearing by roadsides and particularly in cracks between flagstones, and Typha laxmannii, colonizing watersides of reservoirs (Bary≥a et al. 2005 ; own data). Constant monitoring can also result in the documentation of the first stages of naturalization for some casual species, which reveal tendencies to become established, so that when natural conditions are appropriate they may become able to survive at one place even for many years (e.g. Many alien species occurring in the Silesian Upland have stations distributed throughout the whole region and thus they do not represent any particular type of range. They are among species which have ceased their spread throughout Poland as a whole and have colonized all accessible habitats (Tokarska-Guzik 2005a; Tokarska-Guzik, Zajπc & Zajπc 2008). Only some species show certain patterns of distribution associated with local habitat conditions or human activity. For example, species such as Acorus calamus or Elodea canadensis have for a long time been well-established species in natural habitats in the Silesian Upland. These species do not have a tendency for massive spread, while species such as Echinocystis lobata are colonizing new stations and probably have not yet finished their spread in the region. The present and future spread of some alien species at a regional scale is facilitated in the Silesian Upland by specific features typical of this region, such as large built-up and industrialized areas, a dense transportation network and a significant contribution of abandoned fields. These circumstances are well-illustrated by the spread of such alien species as Acer negundo, Bunias orientalis, Fraxinus pennsylvanica and species from the genera Heracleum and Solidago. Bunias orientalis and Rumex confertus, which originated from eastern Europe and central Asia, have established themselves in south-eastern and central parts of Poland and are expanding their distribution area throughout Poland (Tokarska-Guzik 2005a; Tokarska-Guzik et al. 2009 ). This is also evident in the area of the Silesian Upland. They prefer different habitat types, but their spread is attributed to the presence of transportation routes. The great adaptation possibilities and wide ecological tolerance, enabling Bunias orientalis to invade a variety of plant communities in different habitats, are of great importance (Bπba & Kompa≥a-Bπba 2008) , which can be sufficient for spread in the case of many other alien species.
Even though the Silesian Upland is one of the areas in Poland most strongly transformed by humans, it is characterised by a significant biological diversity, with many natural contrasts ñ next to sites radically transformed by human activity, we can stumble upon areas that are only weakly changed and have a rich flora and fauna (Tokarska-Guzik et al. 2005 . Knowledge on the distribution patterns of plant species is necessary for the protection of native biological diversity against invasions by alien plant species.
In the present study 101 invasive species were listed for the region. Most of these species have been also classified as invasive plants both for Poland as a whole (Tokarska-Guzik 2005a) and for other regions (Urbisz An. 2008; Urbisz An. & Urbisz Al. 2009 ). Their role in the plant cover of the region is diverse. Some species occur exclusively in man-made (anthropogenic) habitats, while others also enter semi-natural and natural habitats. Some species from the archaeophyte group have been reported as very expansive and troublesome weeds. They are almost exclusively members of the Poaceae family, e.g. Apera spica-venti, Avena fatua, A. ◊vilis, Echinochloa crus-galli, Setaria pumila and S. viridis (WÍgrzynek 2009 and literature cited therein). The same species, as in other regions of Poland, should be considered as causing a serious economical threat at the regional scale. From the point of view of nature conservation a management programme should be developed for several kenophytes classified as Çtrans-formersí. In the flora of the Silesian Upland the most invasive and, at the same time, visible species in the landscape include Solidago canadensis (636 squares), S. gigantea (561), Impatiens parviflora (517), Reynoutria japonica (460) and the following woody plants: Padus serotina (428), Quercus rubra (460) and Acer negundo (322). Within this group three species are of greater importance: Impatiens parviflora recorded predominantly in deciduous forests and the trees Padus serotina and Quercus rubra found in different types of forests (Tokarska-Guzik et al. 2008) . Among the numerous invasive alien plants, of particular interest in many regions of the world there are species having significant impact not only on the indigenous flora and fauna, but also on human health, namely species from the genera Heracleum and Ambrosia. Representatives of both genera occur in the Silesian Upland. Pollen of Ambrosia artemisiifolia (common ragweed) is a strong allergen considered to be one of the most dangerous pollen allergens in the world. Being a serious hazard to human health, it is also considered as an Ñenvironmen-tal weedî causing an economic threat and it is now listed on the List of invasive alien plants for Europe at the European and Mediterranean Plant Protection Organization (EPPO); http://www.eppo.org/. In Poland common ragweed is not currently spreading on a large scale. Although ragweed is included in the quarantine weed list in Poland, it does not yet constitute a major threat. It nevertheless requires alert attention in Poland due to the tendency to spread which it is currently showing in neighbouring countries. Therefore our team started to investigate changes in the distribution of A. artemisiifolia on the regional scale. At the regional scale it has been recorded in several new localities, particularly along roads. The size of local populations at particular stations ranges from several plants to thousands of individuals. Such data provide scientific background for the planning of nature protection-related activities, as well as phytosanitary alerts at the regional scale (Tokarska-Guzik et al. in press) .
International documents on nature protection (the Convention on Biological Diversity; the Bern Convention) ratified by Poland, as well as our countryís accession to the European Union, require the development of a complex strategy on alien species management. This task is also recommended for implementation in the National Strategy and Action Plan for the Conservation and Sustainable Use of Biological Diversity (KSO iUURB 2003), which was accepted by the Council of Ministers in 2003. The strategies should encompass the preparation of a framework of organizational, legal and financial solutions, facilitating control over the introduction of new alien species and alleviating the negative influence of those alien species, which have already been introduced.
Recently, there has been even stronger pressure to establish legal grounds in Poland for combating alien invasive species and preventing their spread. The Polish Ministry of Environment initiated actions for preparing and publishing the ÑNational Strategy on Invasive Alien Speciesî. Similar documents will also be an important part of the nature conservation strategy to be prepared at the regional (provincial) scale. Regional databases would then be of significant importance.
Conclusions
Catalogues of alien species and syntheses of data concerning individual regions make a significant contribution to our knowledge on invasion phenomena, which together might constitute the basis for practical action. Aside from their scientific value, the results of comprehensive distribution surveys are important for regional nature conservation and for introducing control protocols.
Due to the extent of anthropogenic changes in the plant cover, the monitoring of species of alien origin has acquired an ever-increasing importance in recent times. It is crucial to control quantitative changes in the population size of these species, not only from the point of view of the natural sciences, but also from economic and medical perspectives.
However, one will not be able to prevent the spread of such species without knowledge on their biology and habitat requirements, as well as their geographical ranges of distribution. Another important task is to identify new and potential invasive alien species (and to establish clear identification criteria) and to classify them for the purpose of selecting appropriate management options.
Detailed recording at a regional scale indicates the potential ability of a species to spread and shows the main vectors, which may be attributed to its accidental introduction into built-up areas or on railway routes and along roads. Many authors have concluded that linear corridors such as the network of major roads and railways facilitate the invasion of Çweedyí alien species (e.g. Ambrosia, Bunias, Rumex).
As global trade and travel increase every year, so do the many invasive species hitching a free ride, such as Ambrosia artemisiifolia. These circumstances, together with global warming, may contribute to the future spread of this species (and many others) in Poland. Detailed and comprehensive collections of floristic data are of considerable practical importance. They provide a scientific background for the planning of nature protection-related activities as well as phytosanitary alerts at the regional scale.
Extensive knowledge on the biology and ecology of a species under particular environmental conditions can provide a basis for the development of methods for its effective control. Both traditional methods of monitoring the spread of alien plant species and new approaches, such as genetic studies and modeling, will play an in-creasingly important role in solving problems associated with invasions and in finding improved and novel ways to deal with them. Zarzycki et al. (2002) , (-). ñ not defined; Hab. ñ type of habitat colonized, R ñ ruderal (human-made), S ñ segetal (arable land) aS ñ abandoned arable fields, G ñ grasslands, M ñ meadows, W ñ water and waterside, Sc ñ scrub, F ñ forests, cF ñ forests clearings, small letter indicates occasional colonization of particular habitat type; Nrs of loc. ñ number of localities understand as number of 2 km x 2 km squares, n.c.d. ñ not complete data; total number of squares for the Silesian Upland ñ 1040; Fr. ñ categories of frequency, 1 ñ rare, 2 ñ occasional, 3 ñ occasional, locally frequent, 4 ñ frequent, locally abundant, 5 ñ abundant, 6 ñ common, for more explanation see chapter Materials and methods; Status in the studied area, n. 
